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1948 , $\mathrm{T}.\mathrm{A}$ Welton [1] , Potential V 1
Effective potential $V_{eff}$ . AArai [2]
Effective potenti , (Pauli-Fiertz ) ,
.
, [2] Pauh-Fiertz ,




. A $\mathrm{B}$ $\mathcal{H}$ $\mathcal{K}$ . $\{C_{\hslash}\}\kappa>0$ $\mathcal{X}$
, $F_{j},$ $i=1,2$ $\mathbb{R}+$ , A .
A




. , , $\kappa_{0}>0$ \mbox{\boldmath $\kappa$} $>\kappa_{\mathrm{Q}}$ – .
(2) $\mathcal{X}$ $C$ $D(A\otimes I)\subset D(C)$ ,
$s- \lim_{\kappaarrow\infty}C_{\kappa}(A\otimes I+\lambda)^{-1}=C(A\otimes I+\lambda)^{-1}$ .
(3) $\kappa>0$ , $F_{1}(\kappa)\geq 0$ . $j=1,2$ $\lim_{\kappa\infty}arrow Fj(\kappa)=^{\tau_{j}}<\infty.$ : :
$\mathcal{X}$ $H_{0,\kappa}$ $H_{\kappa}$ .
$H_{0,\kappa}$




$fj_{\kappa}$ $=$ $H_{0,\kappa}’+c_{\kappa}$ .
980 1997 1-11 1
11 ([2]) $H_{\kappa}$ $D(\mathrm{A}\otimes I)\cap D(I\otimes \mathrm{B})$ .
$H_{0,\kappa}$ .
$\mathcal{X}$
$S\text{ }S\in \mathrm{E}(\mathcal{X})$ $\mathcal{H}$ $\mathcal{K}$
2 $D_{\mathcal{H}}(S)$ $D\kappa(S)$
$D_{\mathcal{H}}(S)\otimes\wedge D\kappa(S)\subset D(S)$
. $\otimes\wedge$ . $S\in \mathrm{E}(\mathcal{X}),$ $f\in \mathcal{K},$ $g\in D\kappa(S)$
$\mathcal{H}$ $E_{f,g}(S)$ .
$D(E_{fg},(S))=D_{\mathcal{H}(}s)$ ,
$(u, E_{f,g}.(S)v)_{\mathcal{H}}$. $=(u\otimes f, S(v\otimes g))_{\mathcal{X}},$ $u\in \mathcal{H},$ $v\in D_{\mathcal{H}}(S)$ .
12 ([2]) $Ker\mathrm{B}=\{\alpha f|\alpha\in \mathbb{C}\}$ , $P0$ $\mathcal{K}$ $Ker\mathrm{B}\text{ }$ . $..\text{ }$ ,
$C$ $C\in \mathrm{E}(\chi)$ $D_{\mathcal{K}}(C)\supset KerB$
. . , $z\in \mathbb{C}.\text{ }$ , $s^{\infty}z\neq$. $0.$. $z<0$
I ...
$s- \lim_{\kappaarrow\infty}(H_{\kappa}-z)^{-}1=(H_{\text{ }ff^{-}}z)^{-}1\otimes P_{0}$ .
, A $H_{\mathrm{e}ff}$ $E_{f,f}(c)=E_{\mathrm{e}ff}(C)$
$H_{\text{ }ff}=F_{1}A+E_{\mathrm{e}f}f(c)+p_{2}$ .
, $H_{\mathrm{e}ff}$ $H_{\kappa}$ $\kappa\approx\infty$ Effective ([2]).
2 Boson Fock Bogoliubov
$F(\mathcal{H})$ $\mathcal{H}$ Boson-Fock . $f\in \mathcal{H}$ $a^{\uparrow}(f)$ ,
$a(f)$ . $\Omega\in \mathcal{F}(\mathcal{H})$ Fock .
$\mathcal{F}_{0}(\mathcal{H})=^{c\{a}\dagger(f1)\ldots.a(\mathrm{t}f\hslash)\Omega,$ $\Omega|f_{j}\in \mathcal{H},j=1,$ $\ldots n,$ $n\geq 1\}$
. $\mathcal{F}_{0}(\mathcal{H})$ $\mathcal{F}(\mathcal{H})$ , $a\#(f)$ $\mathcal{F}_{0}(\mathcal{H})$
$[\mathrm{a}^{\#}(f), a(\#)g]=0$
$[a(f), a^{\uparrow\overline{f}}(g)]=(, g)$
$(\mathrm{C}\mathrm{C}\mathrm{R})$ . , $[A, B]=AB-BA$ . . $\mathcal{F}(\mathcal{H})$ $\mathrm{N}$
$||a^{\#}(f) \Phi||\leq||f||||(\mathrm{N}+1)\frac{1}{2}\Phi||,$ $\Phi\in D(\mathrm{N}^{\frac{1}{2}})$ , (2.1)
$[a^{\#}(f), \mathrm{N}]\Psi=\pm a(\# f)\Psi,$ $\Psi\in D(\mathrm{N}^{\frac{3}{2}})$ , (22)
$([4],[5])$ . , $a^{\int}$ 1 $\mathrm{C}\mathrm{C}\mathrm{R}$ . ,
$\mathcal{H}$ Sympletic $\Sigma(\mathcal{H})$ .
2
21 ([6], [7]) $\mathcal{H}$ 2 $\{T_{\kappa}\}$ $\{S_{\kappa}\}$ $\mathcal{H}\oplus \mathcal{H}$
$– \kappa-=(\frac{S}{T_{\kappa}}\kappa\frac{T}{S_{\kappa}}\kappa)$
Symp letic $\Sigma(\mathcal{H})$ .
$–\kappa-_{\hslash}=-_{\kappa\cup^{*}}---\kappa-*\mathrm{J}_{\cup}^{-}\cup \mathrm{J}=\mathrm{J}$ , $\kappa>0$ .
,
$\mathrm{J}=$ , $–\kappa-*=($ $T_{\kappa}^{*}S_{\kappa}^{*}$ $\overline{\frac{T_{\kappa}^{*}}{S_{\kappa}^{*}}}$ ).







22 ([7], [8]) $\kappa>0$ \mbox{\boldmath $\kappa$} $\in\Sigma(\mathcal{H})$ . , $\kappa>0$ $\ovalbox{\tt\small REJECT}$
HHbert-Schmidt , $\kappa>0$ $\mathcal{F}(\mathcal{H})$ $\mathcal{U}_{\kappa}$
.
$u_{\kappa}^{-1.\#_{\sigma}\mathrm{v}}B(\prime f)u_{\kappa}=a(f)$, $f\in \mathcal{H}$ .
, , $\mathcal{U}_{\kappa}\Omega\in v_{\infty}$ . , $v_{\infty}= \bigcap_{n=1}^{\infty}D(\mathrm{N}^{n})$ .
23 $\mathcal{U}_{\kappa}$ $a(\# f),$ $S_{\kappa},$ $T_{\kappa},$ $L_{\kappa}$ . ([3], [7], [81).
, $\mathcal{U}_{\kappa}$ $\kappaarrow\infty \text{ }$ . ,
$\mathrm{B}$ .
$\mathrm{B}$
$\mathcal{H}$ Hilbert-Schmidt $T$ $S$ , $L\in \mathcal{H}$ ,




$\cup--\in\Sigma(\mathcal{H})$ , 22 Bogoliubov $\mathcal{U}$
$\mathcal{U}-1B\#(f)u=a\#(f)$ , $f\in \mathcal{H}$
.
2.4 ([3]) $\mathrm{B}$ . , $m\in \mathrm{N}\cup\{0\}$ , .
$s- \lim_{\kappaarrow\infty}\mathrm{N}m\mathcal{U}_{\kappa}\Omega=\mathrm{N}^{m}\mathcal{U}\Omega$ . (2.3)
: $m=0$ . , ([3], [10])
$||\mathcal{U}_{\kappa}\Omega-\mathcal{U}\Omega||\leq||T_{\sigma},S_{\kappa}^{-}1-Ts^{-}1||_{1}\cross\exp(||(T_{\kappa}S,-1)\sigma T*s_{\kappa}\kappa-1||_{1}+||(Ts^{-}1)^{*}\tau s-1||1+1)$ .
$||$ . lh . $\mathrm{B}(2)(4)$ .
25 $\langle$ $[3])$ $\mathrm{B}$ . $\mathcal{U}_{\kappa}$ $\kappa$
$s- \lim_{\kappaarrow\infty}\mathcal{U}_{\kappa}=\mathcal{U}$ .
: $\mathcal{U}_{\kappa}$ $\mathcal{F}_{0}(\mathcal{H})$ , $\Phi=a^{\uparrow}(f1)\ldots.a\uparrow(f_{n})\Omega$
. , $\mathcal{U}_{\kappa}\Omega\in D_{\infty}$ (2.1), (2.2), $\mathrm{B}(1)(2)$ (2.3)
. , 2.4 . . , .
3QED
$\mathrm{d}$ $\mathbb{R}^{d}(d\geq 3)$ , 1
. .
$. \frac{L^{2}.(\mathrm{R}^{d.2})\oplus\ldots\oplus L(.\mathbb{R}^{d})}{d-1}..\equiv \mathcal{W}$
, $\mathcal{W}$ Boson Fock $\mathcal{F}^{EM}(\mathcal{W})$ , $a^{\uparrow}(f),$ $a(f)$
.
$a^{\#}$ ( $0\oplus\ldots$ $...\oplus 0$ ) $\equiv a(\#(r)f)$ , $f\in L^{2}(\mathbb{R}^{d})$ , $1\leq r\leq d-1$
. $e^{(r)}(1\leq r\leq d-1)$ $e^{(r)}$ : $\mathbb{R}^{d}arrow \mathbb{R}^{d}$ .




$e_{\mu}^{(r)}$ . , Colomb
$0$ $A_{\mu}(x, f)$
$A_{\mu}(x, f)= \frac{1}{\sqrt{2}}\sum_{1r}d=-1\{a^{\uparrow()}r(\frac{\sqrt{\hslash}}{\sqrt{c\omega}}e_{\mu}^{(r)\cdot)}e^{-ix}\hat{f}+a^{(r)}(\frac{\sqrt{\hslash}}{\sqrt{c\omega}}e_{\mu}^{(r)}exi\cdot\hat{f})\sim\}$
. “ , $\tilde{f}(k)=f(-k),$ $c$ , $\hslash$ /2\mbox{\boldmath $\pi$}, $\omega(k)=|k|$




. $F$ $\mathrm{I}\mathrm{o}$ $\mathrm{H}(V)$
$\mathrm{H}(V)=\frac{1}{2m}\sum_{\mu}(-i\hslash\partial_{\mu.\mu}\otimes I+eI\otimes A(\rho))^{2}+I\otimes\hslash cd\mathrm{r}(\hat{\omega})+V\otimes I$
. , $A_{\mu}(\rho)=A_{\mu}(0, \rho),$ $V$ , $e$ , $m>0$




. :. $\cdot$ . $\cdot$:
$\int_{\mathrm{R}^{d}}\frac{\hat{\rho}^{2}(k)}{\omega^{3}(k)}dk<\infty$
. $\rho$ . $\mathrm{H}(V)$
, $0$ $A_{\mu}(x, \rho)arrow A_{\mu}(0, \rho)$ .
$V=0$ $\mathrm{H}(0)$ $C_{0}^{\infty}(\mathbb{R}d)\wedge\otimes \mathcal{F}_{0}^{EM}(\mathcal{W})$ $\triangle=\hslash^{22}\sum_{\mu}\partial_{\mu}$
\emptyset
. , $\sum_{\mu}I\otimes A_{\mu}(\rho)^{2}$ Pauli-Fiertz .
31 ([9]) $\mathrm{H}(0)$ $D(-\triangle\otimes I)\cap D(I\otimes\hslash cd\Gamma(\hat{\omega}))$
, $-\triangle\otimes I+I\otimes\hslash cd\Gamma(\hat{\omega})$ .
$\mathrm{H}(0)$












$\vee \mathrm{A}\otimes I+\vee I\otimes \mathrm{B}$
( ) . ,
, , (
) . $([9],[11],[12])$ .
$D(s)=m- \frac{e^{2}}{c^{2}}\frac{d-1}{d}\lim_{\epsilonarrow 0}\int_{\mathrm{R}^{d}}\frac{\hat{\rho}(k)^{2}}{s+i\epsilon-k}dk$ , $s\in[0, \infty)$
. , , $s\in[0, \infty)$
.
$|D(s)|>\delta>0$ ,
$\delta$ . , ,
$Q(k)= \frac{\hat{\rho}(k)}{D(k^{2})},$ $k\in \mathbb{R}^{d}$
. $G$
$(Gf)(k)= \lim_{harrow 0}\int\alpha d\frac{f(k’)}{(k^{2}-k^{\prime 2}+ih)(kk\prime)\frac{d}{2}-1}dk/$ .
. $G$ $L^{2}(\mathbb{R}^{d})$ $L^{2}( \mathbb{R}^{d}, \omega^{1-}\frac{d}{2}dk)$ .
$\tau_{\mu\nu}f=\delta_{\mu\nu}f+\frac{e^{2}}{c^{2}}Q\omega\frac{d}{2}-1G\omega^{\frac{d}{2}}-1d\nu\mu\hat{\rho}f$ , $(1 \leq\mu, \nu\leq d)$








$\mathrm{W}_{\pm}=(W_{\pm}r,))(s1\leq r,s\leq d-1$ , $\mathrm{L}=(L_{\mu}^{(r)})_{1}\leq\mu\leq d,$ $1\leq r\leq d-1=$
. $m,$ $c,$ $e$ } .
$m(\kappa)=m\kappa^{-2}$ , $e(\kappa)=e\kappa^{-\frac{1}{2}}$ , $c(\kappa)=c\kappa$ . (41)
, $m,$ $c,$ $e$ A , (4.1)
$A_{\kappa}$ .
41 ([3], [9]) $\mathrm{W}_{\kappa\pm}$ : $\mathcal{W}arrow \mathcal{W}$ $L_{\kappa}\in \mathcal{W}$ .
(1) \mbox{\boldmath $\kappa$} $>0$ , $\mathrm{W}_{\kappa-}$ Hilbert–Schmidt .
(2) $\Xi(\mathrm{W}_{\kappa\pm})\equiv(\frac{\mathrm{W}}{\mathrm{W}_{\kappa-}}\kappa+\frac{\mathrm{W}-}{\mathrm{W}_{\kappa+}}\kappa)$ .
, \mbox{\boldmath $\kappa$} $>0$
$–(-\mathrm{w}_{\kappa\pm})\in\Sigma(w)$ .
(3) $\mathrm{f}\in \mathcal{W}$ , $\kappa>0$
$B_{\kappa}(\mathrm{f},p)\equiv a(\uparrow \mathrm{W}_{\kappa-}\mathrm{f})+a(\mathrm{W}_{\kappa+^{\mathrm{f})}}+(\mathrm{L}_{\kappa}\cdot p,\mathrm{f})$
$B_{\kappa}^{\uparrow}(\mathrm{f},p)\equiv a^{\uparrow}(\overline{\mathrm{w}_{\kappa+^{\mathrm{f}}}})+a(\overline{\mathrm{W}_{\kappa-}}\mathrm{f})+(\overline{\mathrm{L}_{\hslash}}\cdot p,\mathrm{f})$
. ,
$\exp(it\mathrm{H}_{b\circ}S\circ n,\kappa(p))B_{\kappa}\#(\mathrm{f},p)\exp(-it\mathrm{H}b\circ S\mathrm{o}n,\kappa(p))=B_{\kappa}^{\#}(e^{-i\hslash_{C^{\wedge}}}\mathrm{f}t\omega,)p$ .
41 (1) $(2)$ , $p\in \mathbb{R}^{d}$ $\mathcal{U}_{\kappa}(p)$
$\mathcal{U}_{\kappa}^{-1}(p)B_{\kappa}^{\#}(\mathrm{f},p)\mathcal{U}_{\kappa}(p)=a^{\#}(\mathrm{f})$ (4.2)




$([3],[9])$ . , $\Lambda,$ $\eta$ .
$\Lambda=\frac{e^{2}}{2\mathrm{c}^{2}}(\frac{Qe_{\mu}^{r}}{\sqrt{\omega^{3}}},$ $( \mathrm{W}_{+}^{-1})^{())}r,s\frac{\hat{\rho}e_{\mu}^{s}}{\sqrt{\omega}},$ $\eta=\frac{e^{2}}{8mc}(\frac{\hat{\rho}e_{\mu}^{r}}{\sqrt{\omega}},$ $(\mathrm{w}_{-}\mathrm{w}_{+}-1)^{(s}r,)_{\frac{\hat{\rho}e_{\mu}^{s}}{\sqrt{\omega}}})$ .
7
, $m’,$ $m_{0},$ $m00$ .
$\frac{1}{2m’}=\frac{1}{2m}-\frac{2\Lambda}{2m}+\frac{\Lambda^{2}}{2m}$, $\frac{1}{m_{0}}=\frac{2\Lambda}{m}$ , $\frac{1}{m_{00}}=\frac{\Lambda^{2}}{m}$ .
4.2 $\kappa>0$ , $p\in \mathbb{R}^{d}$ , $\mathcal{U}_{\kappa}(p)$ $D(d\mathrm{r}(\hat{\omega}))$
$\mathcal{U}_{\kappa}^{-1}(p)\mathrm{H}_{b\kappa}(oSon,p)u_{\kappa}(p)=\frac{1}{2m_{\kappa}’}\hslash^{2}\sum_{\mu}p_{\mu}+\kappa\hslash Cd\Gamma 2(\hat{\omega})-\eta_{\kappa}$ . (4.3)
: $4.1(3)$ (H)
$\exp(i\frac{t}{\hslash}\mathrm{H}_{bo\mathrm{s}}(p)\mathrm{o}n,\kappa)=\mathcal{U}_{\kappa}(p)\exp\{i_{Ct}d\mathrm{r}(\hat{\omega})+i\frac{t}{\hslash}E_{\kappa}(p)\}u_{\kappa}^{-}1(p)$ (4.4)
. (4.4) $\mathrm{t}$ 1 , Stone
(4.3)
$\mathcal{F}^{EM}(\mathcal{W})$ $\mathcal{U}(p)$ Constant Fiber Direct Integral $\mathcal{F}$
$\mathcal{U}_{\kappa}$ .
$\mathcal{U}_{\kappa}=\int_{\mathrm{R}^{d}}^{\oplus}u\kappa(p)dp$ .
4.3 ([3]) $\kappa>0$ , $\mathcal{U}_{\kappa}$ $D(-.\triangle\otimes I)\cap D(I\otimes\hslash cd\Gamma(\hat{\omega}))$
$\mathrm{H}_{\kappa}(0)$ .
$\mathcal{U}_{\kappa\kappa}^{-1}\mathrm{H}(0)\mathcal{U}_{\kappa}=-\frac{1}{2m_{\kappa}’}\triangle\otimes I+\kappa I\otimes\hslash_{Cd\mathrm{r}}(\hat{\omega})-\eta_{\kappa}$ .
: (4.3) Constant Fiber Direct Integral
5 $\mathrm{H}_{\kappa}(V)$
, $\mathrm{H}_{\kappa}(V)$ $\kappaarrow\infty$ ,
Effective potenntial . , Potential V $\mathrm{C}$
.
$\mathrm{C}$
(1) $D(-\triangle)\subset D(V)$ , $\lambda>0$ $V(-\triangle+\lambda)-1$
$\lim_{\lambdaarrow\infty}||V(-\triangle+\lambda)^{-1}||=0$ .
(2) $t>0$ , $x\in$ ,
$\int_{\mathrm{R}^{d}}e^{-t|x}-y|2|V(y)|dy<\infty$ .
8




$+$ $\sum_{\mu}\frac{e^{2}}{2m}I\otimes A(\mu\rho)^{2}+\kappa I\otimes\hslash_{C}d\Gamma(\hat{\omega})$
. 4.3 $D(-\triangle\otimes I)\cap D(I\otimes\hslash cd\Gamma(\hat{\omega}))$ ,
$\mathcal{U}_{\kappa}^{-1}\mathrm{H}\kappa(V)u\kappa$
.
$=$ $- \frac{1}{2m_{\kappa}’}\triangle\otimes I+\kappa I\otimes\hslash cd\Gamma(\hat{\omega})+C_{\kappa}(V)-\eta_{\kappa}\equiv\overline{\mathrm{H}_{\kappa}}(V)$ (5.1)
$\mathcal{U}_{\kappa}^{-1}\mathrm{H}_{\kappa}^{RE}N(V)\mathcal{U}_{\kappa}$ $=$ $- \frac{1}{2m_{00\kappa}}\triangle\otimes I+\kappa I\otimes hcd\Gamma(\hat{\omega})+C_{\kappa}(V)-\eta_{\kappa}\equiv \mathrm{H}_{\hslash}^{\overline{RE}N}(V)$ (5.2)
. $C_{\kappa}(V)=u_{\kappa}-1$ (V\otimes I)u . ( 5.4) $C_{\kappa}(V)$
$D(-\triangle\otimes I)\cap D(I\otimes hCd\mathrm{r}(\hat{\omega}))$ .
5.2 ([3]) (1) $\sim(4)$ .
(1) $u- \lim_{\kappaarrow\infty}\mathrm{w}\kappa+=I$ , (2) $s- \lim_{\kappaarrow\infty}\mathrm{w}_{\kappa}-=0$ , (3) $S- \lim_{\kappaarrow\infty}L_{\mu,\kappa}^{()}r=\frac{e}{m}\frac{e_{\mu^{\sqrt{h}}}^{r}}{\sqrt{2c^{3}\omega^{3}}}\hat{\rho}\equiv L_{\mu,\infty}^{(r)}$ ,
(4) $\lim \mathrm{W}_{\kappa-\kappa-}^{*}\mathrm{W}=0$ , ( ).
$\kappaarrow\infty$





$T=0,$ $S=I,$ $L= \bigoplus_{r}\sum p\mu L\mu\mu,\infty(r)$
, 5.2 $\mathrm{B}$ . 2.5 .
5.4 ([3]) $\mathcal{U}_{\infty}^{-1}(V\otimes I)\mathcal{U}_{\infty}=C_{\infty}(V)$ . , (1) $\sim(3)$ .
(1) $\kappa>0$ , $D(C_{\kappa}(V))\supset D(-\triangle\otimes I)$ $\lambda>0$ )
$C_{\kappa}(V)(-\triangle\otimes I+\lambda)^{-1}$ $\kappa>0$ –
$\lim_{\lambdaarrow\infty}||C_{\kappa}(V)(-\triangle\otimes I+\lambda)^{-1}||=0$ .
9
(2) $D(C_{\infty}(V))\supset D(-\triangle\otimes I)$ , , $\lambda>0$
$s- \lim_{arrow\kappa\infty}c_{\hslash}(V)(\triangle\otimes I+\lambda)^{-1}=c_{\infty}(V)(\triangle\otimes I+\lambda)^{-1}$ .
(3) $\kappa>0$ $m00_{\kappa}>0$ $(i)(ii)$ .
(i) $s- \lim_{\kappaarrow\infty}\frac{1}{2m_{00\kappa}}=\frac{1}{2m}(\frac{e^{2}}{2mc^{2}})^{2}||\frac{\hat{\rho}}{\omega}||^{4}\equiv\frac{1}{2m_{\infty}}$, (ii) $s- \lim_{\kappaarrow\infty}\eta\kappa=0$ .
: $\text{ }$ $\triangle\otimes I$ 5.3 $\mathrm{C}$
5.5 ([3])
(1) $\kappa>0$ H\mbox{\boldmath $\kappa$}(V), $\mathrm{H}_{\kappa}^{\overline{RE}N}(V)$ $D(-\triangle\otimes I)\cap D(I\otimes\hslash cd\Gamma(\hat{\omega}))$
. -\triangle \otimes I+I\otimes hcdr(D)
.
(2) $L^{2}(\mathbb{R}^{d}),$ $F^{EM}(\mathcal{W})$ 2
$D_{L^{2}(\mathrm{p}^{d}}()C\infty(V))=D(-\triangle)$ , $D_{\mathcal{F}^{BM}}(C_{\infty}(V))=D(d\mathrm{r}(\hat{\omega}))$
$C_{\infty}(V)\in \mathrm{E}(\tau)$ . $E_{\Omega}(C_{\infty}(V))=V_{\mathrm{e}f}f$ , $z\in \mathbb{C}$ , $\propto sz\neq 0$
$z<0$ $|z|$
$s- \lim_{\kappaarrow\infty}(H_{\kappa}^{\overline{RE}N}(V)-z)^{-}1=(-\frac{1}{2m_{\infty}}\triangle+V_{\mathrm{e}ff^{-z}}\mathrm{I}^{-1}\otimes P_{0}$
, $P_{0}$ $\mathcal{F}^{EM}$ $\{\alpha\Omega|\alpha\in \mathbb{C}\}$ .
: 1
$\mathcal{H}=L^{2}(\mathbb{R}^{d}),$ $\mathcal{K}=\mathcal{W},$ $C_{\kappa}=C_{\kappa}(V),$ $C=C_{\infty}(V),$ $A=-\triangle,$ $B=\hslash cd\Gamma(\hat{\omega})$ ,
$F_{1}( \kappa)=\frac{1}{2m_{00\kappa}}$ , $F_{1}( \kappa)=\frac{1}{2m_{\kappa}’},$ $F_{2}(\kappa)=\eta_{\kappa}$ .
, 5.4 A . 1.1, 1.2 .
56 1.1 $[]\mathrm{h}$ , $\mathrm{A}(1)$ (3) $F_{1}(\kappa)\geq$
.
$0$ . , $\overline{\mathrm{H}_{\kappa}}(V)$
, $m_{\kappa}’arrow 0$ .
$V_{\mathrm{e}ff}$ Effectiv Potential ,
$V_{\mathrm{e}ff}(x)$ $=$ $(2TC( \rho))-\frac{d}{2}\int dye^{-|x-y|^{2}}/2C(\rho)V(y)$
$C(\rho)$ $=$ $\frac{d-1}{2d}(\frac{\hslash}{mc})^{2}\frac{e^{2}}{\hslash c}\int dk\frac{|\hat{\rho}(k)|^{2}}{\omega(k)^{3}}$ .
$([2],[3])$ . , .
10
5.7 ([3]) .
(1) $\kappa>0$ $\mathrm{H}_{\kappa}(V),$ $\mathrm{H}_{\kappa}^{REN}(V)$ $D(-\triangle\otimes I)\cap D(I\otimes\hslash cd\Gamma(\hat{\omega}))$
.
(2) $z\in \mathbb{C}$ , $\propto sz\neq 0$ $z<0$ I .
$s- \lim_{\kappaarrow\infty}(HREN(\kappa)V-z)-1=\mathcal{U}_{\infty}\{(-\frac{1}{2m_{\infty}}\triangle+Vff-\mathrm{e}z\mathrm{I}-1\otimes P0\}u\infty-1$,
: (1) $5.5(1)$ $(5.1)(5.2)$ . (2) 5.3 $5.5(2)$ (5.1) .
5.8 $Effect\dot{\iota}ve$ potential [2] – .
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